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The previous Annual -Reports ot the Inshtute of T'é'ch _
nology hawe been addressed to a variety of topics in R
educationa) administration and management. Each Re- '
port attempted to present a systematic, quantitative ’ .
approach to*some specific problem of importance in . :
- the management of higher education in science and . ,
‘- engineering. Specifically, the followmg toplcs have
P been addressed: - : ' B
g . . e (1) The characteristics of the top engineering schools
§ S S -— 1969 Report o
A : -(2) The. measurement of academlc quality cmd the N
P .
- -. indices of exce}jénce — 1970 Report .
St €3) The quantitative. gvaluation of faculty perfor-
\ ’ mance and the specification of standards of pro-
C - ductivity and excellence — 1971 Report _ '
(4) The characteristics of the college-age population
.dynamics and the American economy as deter-
. minants in educatlonql program planmng — 1972 ' .
' : R *.  Report v :
(5) New concepts in budgeting and dec181or1 making ( _
_ using Zero-Base Budgeting and the techniques of . -
e o Objectives, Strategies and Tactics: — 1973 Report T
'_g o This, the 1974 Annual Report, attempts to draw these
: five elements to?ether by presenting a fivesyear plan
for the SMU Institute of Technology for 1975-1980. It is
. ) " designed to serve as a specific' application and e;(ample
' o * of the geheral principles covered in earlier Reports, *
In common with all other Reports, the I'974 Report
R closes with a Quantitative summary and interpretive
~ ' analysis of significant factors which -occurred during
* .+ the 1973-74 academic year. Thus, the first part is a look *
S _ . - ghead to"the future and the second part is a reﬂechve
: © view of the past. -~ ' . o
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Section I INTENTIONS FOR 1975-1980

As explained in the 1973 Report, the first step in
long-range planning involves the establishment of well-
defined organizational goals. There is often confusion
between the meanings attached o goalsand objectives.

Here they are used to denote two different classes of
intentions delined as {ollows:

The outcome of this process was a group of 14 inten-

ticns that are summarized as follows:
1975-1980
Statement of Intentions (Goals end Objectives)

(1) By established measures of performance to stand
among the top ten schocls of engineering in the

(1Y A goal is an axiclogical intention whose attain-
ment is a matter of subjective judgment. They ara
always expressed as

To (action word) (object) (qualitative modifier)

(2) An objective is an intention whose degree of
achievement can be determined by comparison
wiih specific objective measures, often within spec-

ified time frames. They are measvrable intentions
which are always expressed as

To (action word) (object) (quantitaive modifier)

With this understanding of terms, and with overall
University intentions provided by the Administration,
the intentions for the Institute of Technology wers devel-
oped. This involved a three-step process. First, a meeting
of the Institute administration - - Dean, Associate Dean,
Assistant Dean for Undergraduate Programs, and De-
partment Heads — was arranged for the purposes of
goal setting. After several Liours of discussion, a group
of commonly understood intentions was developed. As
a second step, thess,: were then referred back to the
individual departments for review, criticism and addi-
tion. All responses received were factored into the origi-
nal statements. In the third step, the revised intentions
were structured into hierarchical form and again were
submitted to the faculty for their reaction. Once again,
all responses were factored into the statements and
into the hierarchical structure. It is worth noting that
faculty response and comment in this process can be
described most charitably as minimal. For whatever
reason, the facully was essentially passive as far as
goal satling was concerned.

nation.

(2) To provide educational programs in support of the

service sector

(3) To provide support for the science, engineering and
technology intensive industries of North Texas and

~ther regions.

(4) To assure the existence and availability of excel-
lence in other academic departmants of the Uni-
versity which complement and support the Institute

of the regional economy.

of Technology curriculum.

(5) To offer superior programs to superior siudents in
Civil, Electrical, Mechanical and Systems Engi-
neering and in Computer Science and Operations

Research.

(6) To develor ~.1¢' complete a set of innovative and

excellent un: lwgraduate laboratories.

(7) To double ba+ - diaureate degree output to 150 de-
grees per yea

(8) To maintain Master's degree output in the range
from 125 to (-

(9) To award at least 25 doctorates per year, with 10
or more being the Doctoer of Engineering which

4 par year.

aims at engineering practice.

(10) To secure public recognition of Institute accom-
plishments — on the campus, in the loecal North

Texas areq, and natiorally.

(11) To initlate an “open Universily” pre-engineering

program.

(12) To dramatically improve the opportunities for
women and minorities as students and faculty

within the Institute of Technology.

FIGURE 1

Hierarchy of Intenuons

1) By established measures
of periormance to stand
amond the fop 10 schonls of
engineering in the nation.

2} To provide educational
programs in support of the
service secior of the region:
ol sconomy.

3) To provide support for
thescience, engineeringand
technology intensive indus-
tries of North Texas and other

regions.

4) To a~ure the existence
and availability of excel-
lence in other academic de-
partments of the University
which complement and
support the Institute of
Technology cursiculum.

3) To offer superior pro.
grams {0 superior students
in CE, EE, ME, SE and Com-
puter Science and Opera-
tions Research.
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6) To develop and complste
a set of innovative and ex-
cellent undergraduate lab-
oratories.

7) To double baccalaureats
degree output to 150 de-
Qgrees per yedar,

8) To maintain Master's de-
Qree outpu!l in the range
from 125 to 200 per year.

9 To award aof Jeast 25
doctorates per year, with 10
or more being the Dr. of Engi-
neering which aims at engi-

neering practice.

10} To secure - blic recog-
nition of Institute accom-
plishments - on the campus.
in the local North Texay
areq, and nationally.

11} To initiate an "‘open
University” pre-engineering
program.

12) To dramatically im-
prove the opportunitios for
women and minorities as
students and laculty within
the Institute of Technology.

13) To achieve an increas-
ing degree of interaction
and support with and from
governmental agencies.

14) To construct a major
laboratory lacility of 40,000
square fes!,
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(13) To achieve an increasing degree of interaction and
support with and from governmental agencies.

(14) To construct a major laveratery facility of 40,000
square feet. The hierarchical arrangement cf these
intentions is shown in Fig. 1.

The sections thai follow cover the general strateqies
that are being implemented to assure the achievement
of these intentions.

Intention 1 — Achieving Excellence

Excelence in engineering and science education pro-
grams can be measured. This subiect was reviewed at
length in the 1970 Annual Report and the review was
based upon a landmark publication by the National Sci-
ence Board entitled ! "Graduation Education ~~ Param-
eters for a Public Policy.” This document identifies a
number of correlates of quality. These were derived by
examining those "best’* schools identified in the Cartter
Repori and then determining if there were any correla-
tions between perceived quality and various mea-
surable faciors. These were identified as the correiates
of quality. The authors of the report made it clear that
the more correlates of quality demonstrated by a
school, the greater its likelihood of being identified with
the "best,” that the correlates were synergistic. It was
also noted that the mere achievement of these per-
formance slandards was no guaraniee of excellence,
but that it was hard to imagine that any school de-
scribed by such characteristics would noi possess
high degree of excellence.

The six most important of these correlates of quality
are identified in Table 1. The seventh one, as noted in
the 1970 Report, is a measure of minimum faculty pro-
ductivily in the classroom requisite to quality instruction
and minimal exposure of all faculty to students. These
factors are all ratios of eight different indices which are
readily determined for any school. Their average
values for the three-year period 1970-1973 for the Insti-
tute of Technology are given in Table 2. The cormres-
ponding correlates of quality for SMU, compared to
those which characterize the “best” schools, are com-
piled in Table 3. It it worth noting that SMU perfor-
mance in all cases except one, equals or exceeds that
associated with excellence. The one case in which its
performance is somewhat below the standard is a by-
product of the large TV araduate program which is the
result of strategies supporting Intentions 2, 3 and 8.

! Superintendent of Documents, 1869, U. 8. Government Printing Oftice,
Washington, D. C. 20402,

TABLE 1
The Measures and the Model of Excellence

(1) Number of doctorates produced per year 25

2 Face values of research per year $35.000
Number of full-time faculty

(3) Doctoral degrees per year 0.43
Number of fulltime faculty

(4) Doctoral degrees per year 0.1
Number of FTE graduate students

(5) Doctoral degrees per year 0.2

B.S. degrees per year

Q

(6) FTE graduate students 4.24
FTE faculty
(7Y Student credit hours taught per year 250

FTE faculty

Thus, it is taken as a part of this plan that Intention 1
- - By established measures of performance, to stand
among the top engineering schools of the nation ---
cun be achieved if Institute and foculty performance
is sustained at current levels and preferably improved.
This means that the high standards set for faculty per-
formance and identified in the 1971 Annual Report
must be continued. I* also means that the process of
quantitative evaluation of {aculty performance begun
in 1971 must be continued.

Fig. 2 reproduces the evaluation form described in
the 1971 Annual Report. It also shows the average
level of faculty performance for that year in each cate-
gory. Achievement of excellence compnrable to the
"top 10" schools requires that this performance be im-
proved, particularly in research productivity. Conse-
quently, during the 1975-1980 period, the award of
continuation appointments, of tenure, promotions and
new {aculty acquisitions must be heavily influenced by
these perlormance standards if the intention of national
eminence, Fig. 1-(1), is to be achieved.

TABLE 2
SMU Performance Indices
1970-1973
Factor 3-yeqr_ average
Doctoral degrees per year 32
Master’'s degrees per year 167
Bachelor's degrees per year 78
Student Credit Hours (SCH) 12,393
Number of fulltime faculty ' 45
Research in force (face value) $1,716,628
FTE graduate students (SCH/9) 334
FTE faculty 50
TABLE 3
SMU Performance
1970-1973
3-year
ToplQ ~ Gverase
Factor Model SMU
Doctorates per year 25 32
Research (face value) $35,000 $38,147
full-time faculty
Doctorates/year/full-time 0.43 ons
faculty
Doctorates/year/FTE 0.1 0.096
graduate student
Doctorates/year/ 0.2 0.41
B.S. degree/year
FTE graduate students/ 4,24 15.68
FTE faculty .
SCH/FTE faculty 250 248
Also note the number of degrees/faculty 6.1
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Intention 5 — Superior Programs

According to Intention 5, tho lustitute of Technology
will offer superior programs to superior students in
Civil, Electrical, Mechanical and Systems Engineering
and in Computer Science and Operations Research.
There are two degree paths through the Institute of
Technology - - one in Engineeting and one in Apolied
Science. These raths lead to the following degrees:
Engineering: (Civii, Electrical, Mechanienl, Systems)

The B.S.X.E.-—- The baccalaureate -- basically

four years
The M.S.X.E. — The Master's — one year past
the baccalaureate
The Engineer — One year past the Master's
The Doctorate --- Either the Ph.D. or the Doctor of
Engineering — basically three years
past the baccalaureate
Applied Science: (Computer Science and Operations
Research)
The B.A.S. - - Bachelor of Applied Science —
four years

The M.A.S. — Master of Applied Scienice

The Ph.D.

Degrees in Apgplied Science at the M.A.S. and Ph.D.
levels, with major concentrations in the previously listed
engineering areas, may be sought by students with
baccalaurea'e degrees in the hard sciences and math-
ematics.

It should be noted that an eifort has been made to
identify the principal mainstreams of local industry in-
terest and national academic interest, and to do those
few things well. For example, no effort is made lo cover
Chemical, Sanitary or Metallurgical Engineering. The
limited resources available must be concentrated into
a few areas to produce what F. F. Terman, former Pro-
vost of Stanford Universily, identifies as "steeples of
excellence.”

The basic plan at SMU is described in detail in that
part of this Report entitled “A Medel for a Minimal
Doctoral Program of High Quality.”

Just as it is necessary to select a few major depart-
ments to avoid spreading resources too thin, it is corre-
spondingly necessary to select only certain specific
academic areas within each maijor department. Tables
4 through 8, which follow, indicate the areas that are,
or are not, covered in the SMU program. As used
here, the term covered means thal graduate level
research is underway. Obviously, it is necessary fo be
able o teach, principally at the undergraduate level, in
all areas and this capabilily does exist at SMU, But
excellence at any level in a given subject requires
coverage in the research sense. Minimal coverage
has been achieved at SMU.

It is clear from this fabulation that the maximum
sirength exists in Electrical Engineering. The recent
losses of key people must be replaced by senior people
it departmental strength and productivity are to bs
sustained. The most important deficiency in this depart-
ment is in the area of switched telecommunication
systems. The highest priority must be attached to the
acquisition of a senior man who can provide leader-
ship and a rallying point for others. Although there
are no such programs now in American?nqineerinq

+

schoole every school will be trying to start one by
1980. Thus, this is a place where th2 Institute can
provide national leadership and greatly enhance its
already good reputation.

A similar situation exists in Mechanical Engineering.
In this case the area of nondestruciive testing is a "hot”
tachnical area, but absent from the nation's campus:s,
The establishment of a major program in this arc- can
be achieved at SMU with a relatively small capital
outlay. Like telecommunications in electrical engineer-
ing, it is an area of rapidly increasing importance in
mechanical engineering and in industry, both locally
and nationally. Its development at SMU could catapult
the Mechanical Engineering Department into ¢ posi-
tior, of national en.inence and leadership while simul-

meously complementing existing strengths,

TABLE 4
Principal Academic Areas

Civil Engineering
Areas Covered at SMU (Research underway)
Solid Mechanics
Civil Engineering Structures
Soil Mechamics
Water Resources
Environmental Science and Engineering
Areas Not Covered at SMU (Courses are taught;
no research)
Graphics and Surveying
Transportation and Traific
Hydraulics {except in the Fluid Sciences area)
Water Quality -
Urban and City Planning
Engineering
Highways
Construction
Coverage in Environmental Science and Engineering
and in Soil Mechanics is only marginal

-some in Electrical

TABLE § _
Principal Academic Areas

Electrical Engineering

Areas Covered at SMU (Research underway)

Elecironic Devices

Information Technology

Systems Science and Technology

Networks a:id Circuits

Biomedical Engineering

Quantum Electrenics and Electromagnetics

Societal and Public Systems

Electronic Materials

Areas Not Covered at SMU (Courses are taught;
no research)

Enerqy Technology -— Although much of this is
covered in Mechanical Engineering in the
Thermal Sciences.

Computer Engineering — Although much is found in
Computer Sciences Program

Telecommunications



Principal Academic Areas

—— e ki o v

Mechanical Engineering

Areas Coveresd at SMU (Research underwey)
Solid Mechanics
Thermal and Fluid Sciences and Engineeting
Mechanical Desigi of Materials
Environmental Science and Engineering
Acoustics
Gas Dynamics
Aseas Not Covered at SiAU (Courses are taught:
no research)
Controls
Materials and Manufacturing Processes
Lubrication
Tool Engineering
Petroleum Technology
Reliability and Quality Control: nondestructive
testing
Coveruge in Environmental Sciences and Engineering
is only marginai.

—————— e

TABLE 7
Principal Academic Areas

Computer Sclence

Areas Covered at SMU (Research underway)
Computer Systems Soltware
Digital Hardware
Mathematics of Computation
Areas Not Covered at SMU (Courses are taught:
no research)
Management Data Processing
Artificial Intelligence
Simuolation --- Some coverage ir Electrical
Engineering
Analeg Computers -~ Well covered in Electrical
Engineering as are Hybrid Computers

TABLE 8
Principal Academic Areas

Operations Reseczch

Areas Covered at SMU (Research underwary)
Deterministic Models
Stochastic Models
Information Systems
Areas Not Covered at SMU (Courses are tqught;
no research)
Decision Processes (Game Theory, Networks, etc.)
Applications — specifically in such areas as:
Health Care
Production Contro}] and Scheduling
Reliability
Transportation Systems

The Systems Engineering Program offered at SMU is
one of the first three Systems Engineering Programs to
be accredited by the Engineers Council for Professional
Development. Although the program resides adminis-
P

6

tratively in the Computer Science/Operations Research
Department, the curriculum offers opportunities for the
student to concentrate his study in a number of areas
including: Industrial Engineering, Operations Research,
Manufacturing Engineering, Information and Control
Sciences and Computer Science.

Intention 14 — Physical Plant Expansion

This section describes a longrange development
plan for the physical plant of the Institute of Technol-
ogy, a plan which should k2 satisfactory for virtually
any foreseeable future peried or changed condition.
It has become possible because of recent developnients,
including the razing of an outdated gymnasium on
the campus and plans for a new building for the School
of Business Administration which will make available
the Fincher Building now occupied by the Business
School.

The varlous activities of the Institute of Technology are
currently located in five different buildings which can
be briefly described as follows:

Gross Net

Caruth Engineering Building 36,834 22,805
Lab Building No. | [Solid Mechanics] 6,250 4,658
Lab Building No, 2

[Information & Control Sciences)
Lab Building No. 3

(Thermal & Fluid Sciences) 6,280 4,392
Bradfield Computing Labrratery 17,856 11,957
Science Information Cer.ter [third floor] 8,000 6,000

[estimated]
TQTAL:

10,250 7.853

85,570 57,765
This is a very small amount of square foolage for an
operation of the magr.itude currently maintained by the
Institute of Technology. Except for the addition of the
space in the Bradfield Building, this is essentially the
same space that was being used eight years ago. It
should also be understoed that a large portion of the
Bradfield Computing Laboratery is used by the entire
University community, not just by the Institute of Tech-
nology. The same is true of the Caruth Engineering
Building because the classrooms in that building are
used by all of the University. The Institute has been
able to maintain its high level of productivity in degree
preduction, within this small amoun! of space, because
of the large number of industrial classrooms in the
TAGER TV system.

As things presently stand, the Institute of Technology
is completely locked into a fixed space position with
no place to go to develop new progrems or even to
provide basic minimum facilities necessary for existing
farulty members to conduct research. This has been a
condition that has characterized Institute status for the
last four or five years. The present undergraduate lab-
oratory facilities are inadequate. But there is no way
to correct this deficiency because there is not enough
surplus space available to the Institute to install proper
undergraduate laboratories.

The Fincher Building, which is presently occupied
by the School of Business Administration, includes
67,784 qross square feet, or 34,338 net square feet. In
addition, it would be possible to build a fourth labora-

9
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tory building, identified as Lab Building No. 4, measur-
ing approximately 275 feet by 125 feet, which would
total about 34,375 aross square {eet (about 23,031 net)
in the space presently occupied by the Girl's Gymna-
sium and the tennis courts. This fourth laboratory build-
ing could be constructed on a concrete slab, one story
high at a cost of perhaps $25.00 per square {oot, or o
total cost of about $860,000. lf these two buildings,
Fincher cad Lab Building 4, were assigned to the
Institute of Technology and the spuace on the third floor
of the Science Information Center was vacated, it would
give the Institute of Tech.iology a total of 178,759 gress
square feet (about 108,134 net square feet), or about
twice the space currently availakble.

Assuming that this space was availabie to the Insti-
tute, the best plan might be to identily the Caruth Engi-
neering Building and Laboratory Buildings 1, 2 and 3
as the physical plant for the Electrical Engineering
Department, including Biomedical Engineering. All
administrative and other activities should be moved
out of the Caruth Building, and into the Fincher Build-
ing, with the exceptior: of the four TV studics. The
Caruth Engineering Building would then be used for
the TV classrooms, graduate student study spaces,
faculty offices, and principally for undergraduate lab-
oratories. Laboratory Buildings 1, © and 3 would be
converted to heavy duly research laboratories, pri-

§

marily in the Electronic Sciences and Biomedical Engi-
neering. The third floor of the Science Information
Center would be vacated.

The new Laboratory Building No. 4 could be desig-
nated as the Civil and Mechanical Engineering Building
and all activities which had previously been housed
in Caruth and in Laboratory Buildings 1 and 3 could
be moved into that facility. This is only one possible
plan for the use of Laboratory Buildings 1, 2, 3 and 4.
Closer analysis may suggest alternative assignments.

The Department of Computer Science and Operations
Research would remain in the Bradfield Computing
Laboratory. All facilities and personnel not associated
with that activity could be roved nto Fincher. Further-
more, the department will require some space in
Fincher becouse it is already overcrowded.

This would place all of the nontelevision classrooms,
conference rooms, administrative offices, reading rooms
for students and so on in the Fincher Building. It would
be many, many years before the Institute could fully
occupy all of this space so that a large proportion of
it would be available for general University use. This
would make a major increment in office and classroom
space available to the University as a whole because
most of it is now fully utilized by the Schoo! of Busi-
ness Administration.

10



It would appear that the foregoing physical plant
developtiient could bo accomplished with tive decision
packages at the following approximate costs:

Package Number Package Name Cost
Package No. 1 Laboratory Building 4 $860.,000
Package No.2  Returbish Lab Buildings

1,2and 3 25,000
Package No.3  Move Electronic Sciences

out of SIC-3 100,000

Package No. 4  Relurbish Fincher Building 50,000
Package No.5  Refurbish Caruth Building 50,000

All these estimates may be in error to some degree, but
in any event, it is clear that the entire proiect could be
accompitshed tor less than about one or $1.2 million.
Considering the overall magnituue of the project, that
is a tremendous barguin by any test.

Intention 12 — Minority Student Program

In the National Cenference on the Recruitment of
Minecrity Students that was held 1n Washington in 1873,
the following key points emerged as important factors
in the recruitment and retention of minority students in
predominantly white schools:

(1) They need tuition assistance in nearly all cases.

(2) In many instances, they come from desperately
peor families, whose expectation is that the poten-
tial student will work and earn money to contribute
to tho tamily expenses. His removal from this enter-
prise by f{ulltime aftendance in school can work
hardships upen his family. Consequently, it is
imperative that, while he is a {fulltime student, he
be provided with some sort of spending money.

{3) The program must move to precisely the same levels
as pregrams for white students. The minority com-
munities believe that a double standard would be
a np-off that they would no! accept.

{(4) Assuming that student! performances and attitudes
are accepted, the companies must be willing to
guaraniee a job at the end to establish credibility
for the program. Too many inducements and prom-
ises have been made in the past which have not
been kep! and credibility of the Establishment is
not high.

With these consideralions in mind, the {ollovring gen-
eral elements have been incorporated into the SMU
Plan:

(1) During the student's first year at SMU, the company
would agree to pay full tuiti>n to allow him to go o
school full tin e and would ridditionally provide him
with some sort of stipend ‘or spending money and
to contribute to family support.

(2) The company would agree o provide the student
with a co-cop job for the remainder of his time at
SMU with tuition assistance depending on need.

(3) These efferts would be coordinated with any tul-
tion equalistion scholarship pragrames epsrated by
enher the State or Pederal Government: the purpose
of this last prevision being to minimize the overall
cost to the sponsoring ccmpany.

(4) SMU would endeavor 1o recruil the students, but
would welcome nominations from the companies

o themselves. either from their work force or from

EMC‘rhxldren of their employees.
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(5) The program is aimed at all minority groups, Negro,
Spanish sumame and American Indian.

Assuming that a minority student does not receive
any financial aid fron any source other than his or her
sponsoring firm, the cost of sponsoring a student is
estimated to be $11,000 in total. This cost figure is based
on the following assumptions:

(1) The student will be able to complete the freshman
enaineering curriculum in two semesters, i.e., he or
she will not require remedial work or will not need
a summer term to yield a lighter-than normal load
in the rogular term,

(2) The sponsoring firm will pay lor all of the student's
expenses for the freshinan year, then only for tuition
aftes this. This is based on the premise thot a student
will co-op with the firm after his freshman year,
and thus, be able to pay for all expenses other than
tuition through his co-op eamings,

(3) SMU tuition and fees will no! increase beyond
32,450 per year. If it does increase, costs will rise
accordingly,

The costs for a student’s freshman year will be:

Tuition $2,200
Room and Board 1,200
Fees 250
Books and Supplies 1580
Spending Money @ $50/:ino. 450

Total $4,350

After the freshman year, it is assumed that the student

will co-op with his sponsoring firm, and will receive a

normal co-cp salary. The sponsoring firm will pay the

taition lor the student during each school term, and

this will total approximately $6,750 (hased on 1974-75

charges),

There are o number of other sources for {inancial
aid, including:

(1) Texas Equilization Grants which are provided by
the State of Texas for Texas students who wish to
attend private universsities in Texas, The value of
these grants is up to $600 for each academic year.

(2) Basic Educational Opporlunity Grants (BEQG's)
which are provided by the Federal Government for
freshman students who show o rather high degree
of 'inancial need. The value of these may be from
$500 to $800.

{3 Supplemental COG's which provide additional funds
for students with greater need than is called for in
the BEOG program.

(4) Other scholarships which are administered by
SMU's Financial Aid Office.

It is anticipated that most of the students who will
be selected for the Minority Student Program will be
able to receive one or more of these forms of financial
assistance. The cost to the sponsoring firm will be
reduced accordingly, but to an extent that cannot be
predicted in advance.

The program has been well received ond a number
of companies represented on the Board ¢f Directors of
the SMU Foundation for Science and Engineering have
agreed to sponsor minority students.

11
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Intention 7 — Increasing Baccalaur ~ate Degrees

By late 1972, it was increasingly evident that a eriti-
cal shortage of engineering baccalaureates would oc
cur by 19875, This was recoanized by Texas Instruments
Incotporated and a cooperative effort with SMU was
undertaken to assure Tl's long-range manpower needs.
Fortunately, thizs matched the SMU desire to increase
the size of its baccalaureate programs,

Accordingly, the SMU-Texas Instruments Engineering
Development Program was established in the Spring
of 1973 to provide for the education, on a parttime
basis, of 75 Tl employees through the Bacheler's degree
in engineering. As initially conceived, the participants
were to be employed full time by TI, but would be
released during the morning hours from 8:00 to 12:00,
tive days a week, to attend classes on the SMU campus.
It should be noted that SMU has three closed-circuit
TV channels into Texas Instruments and could provide
much of the instruction by TV: however, Tl manage-
ment insisted that all instruction be on campus so that
the students could be exposed to the greatest extent
possible to an education in a campus environment
removed {rom the ccnventional in-picnt training
aimosphere.

The 75 students were to be about equally divided
among three aieas ot interest to T! — Manufacturing
Engineering (first identifed under Industrial Engineer-
ing and later under Systems Engineering), Electrical
Engineering, and Mechanical Engineering, The initial
selection of students was made from applicants who
had completed about two years cf college work includ-
ing mathematics through integral calculus.

The prcgram was to begin in the Fall 1973. It was rec-
ognized that refresher type courses would be required
during the Summer 1973 for the students who had not
been enreolled in formal credit-type courses for a num-
ber of years. Accoraingly, three noncredit courses were
offered during the Summer 1973;

SS 130] Calculus Review - - Part |

S8 1302 Calculus Review — Part 11

IC 1305 Fundamentals of Electrical Engineering

Except for the calculus review the refresher courses
were lairly convention 1l lecture sessions. In the calculus
rerriow courses, however, lectures were supplemented
with videc tapes, study guides, and lecture notes (these
materials available as Calculus Revisited Parts I, 11,
11I, were purchased from the Center for Advanced
Enaincering Study at M.LT.).

Enrolled for the refresher courses during the Summer
1973 were 19 electricals, 13 industrial, and 8 mechani-
cals. Upon the completion of Calculus Review — Part I,
three students had withdrawn from the program and
it was clear that almost half of the remaining students
needed additiona! review on the materiul of Part L
Accordingly, the math class was divided into two
groups - one group of 17 studenis entered a more
detailed review of Pait | to prepare them to take SMU's
third calculus course in « three-course sequence. The
other agroup of 21 students continued with Calculus
Review -~ Part 1l

In the Fall of 1973 the program was brought up o
full strenagth with 76 students enrolled. Tne distribution
of these students and changes that occurred dwing the

L ST N .
qll semester are as follows: il
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Enrollment With- Grad- Enrollment

Fall 1973 drawals uated_ Spring 1974
Electrical 35 3 1 31
Industrial 17 3 14
Mechanical 24 1 23

One year is a relatively short sample time to estab-
lish cenclusions on what is actually a rather bold
experiment in engineering education; however, it is
clearly a successful program and is to be expanded
by Texas Instruments tp have in school continuously
for the next several years 100 engineering students at
the junior and senior levels. In many respects the
educational backgreunds und motivations of these stu-
dents resemble those of the better World War 1l Veter-
ans and make this group a welceme addition to the
campus.

THE NEED FOR AN EDUCATIONAL VENTURE FUND

It is necessary that an Educational Venture Fund
be established by the SMU Foundation for Science and
Engineering, and opercted by the Foundation in sup-
port of the Instit'1te of Technology.

It thould be the purpose of this Fund to allow strate-
gic invesiment of resources fo promote future growth
of the Institute of Technology, growth in quality or in
size or in effectiveness. The Fund would invest in
projects which aim to increase Institute revenues from
tuition, research and annual giving; alternatively, other
projects could aim to reduce expenditures. ‘

In part, the Educational Venture Fund should resem-
kle an endowment fund. That is, one part of the Fund
should be perraanent and its corpus should not be
mvaded. Instead, only ecrnings from this permanent
part of the Fund should be invested in proposed educa-
tional ventures,

Other parts of the Fund need not be permanent. A
particular donor might desire to fund a particular
project over a cerfain specitied time frame and provide
the funds for that. Other projects might involve a cne-
time expense which a particular donor might wish to
suppert. Thus, the Fund should have both permanent
and nonpenmanent components.

It is proposed that the Founda'ion look to this Edu-
cational Venture Fund, rather than to a conventional
endowment, 10 secure the future of the Institute of
Techroloay as an innovative school.

It is imperative that the effort to raise money for this
Fund does not interfere with fund raising for annual
operations. If that occurred, the diversion of support
to new activities could collapse the existing program.

Beginning in 1974:75, the budget of the Institute of
Technology will be constructed, as described in the
1973 Annual Report, as a series of rank-ordered deci-
sion packages. The annual operating budget will fund
those decision packages of the highest rank whose
cumuletive cost does not sxceed Institute revenue from
tuition, research and annua! 9iving. Those decision
packages falling belew this cutolf line will form the
creative reserve ol projects for consideration for fund-
ing trom ‘ne Educational Venture Fund.

All decision packages in the creative reserve will
be approved by the President of SMU, or the Provost,
prior to submission to the Foundation for consideration.



The list of decision packages submitted will not be
rank ordered when it s subinitted to the Foundation.

The Execuiive Committoe of the Poundation will rank
order the decision packages with ecch comimittee mem-
ber in attendance having a vote for each decision
package. The committee will alse set the cutoff line,
funding those packages above the line. This idetutifies
the expenditure lovel permitted fror the Fund at that
{itme,

These recommendations will then be presented to
the entire Board of the Foundation {or their considera-
ticn and action. .

Strategic decision packages already identified for
the 1975-80 time frame include the {ollowing:

Package
No. Package Name Cost
] Nondestructive Testing § 90,000 total
2 Teleconumunications 25.000 per year
3 New Laboratory Building 1,000,020
4 Minicomputer 11,000
5 ME Undergraduate Lab 20,000
8 Biomedical Student
Support 12,000 per year
7 Undergraduate
Hydraulics Lab 30,000
8 Remodeling of Caruth
9 Remodeling of Lab Bldags.
1.2,3
10 Remodeling of Fincher
11 Mecve Llectronic Sciences

A MODEL FOR A MINIMAL DOCTORAL
PROGRAM CF HIGH QUALITY

“. .. a minimal doctoral program of high quality
{(in science and engineering) might contain at least
7 graduate departments (L.e., minimal groups, not
formally or informally structured groups, each con-
taining diverse specialties), a total of 49 {aculty
members (typically of the rank professor or associ-
ate professor) and 343 doctoral students.”*

The foregoing specification is based upon the widely
accepted concept that any given academic area
requires a "critical mass” of faculty members of out-
standing qualification to achieve a state of self-sustain-
ing excellence. In general, in an average sort of way,
this number is taken to be seven. Thus, sustained excel-
lence requires approximately seven main areas of
seven faculty members, each associated with seven
doctoral students.

There is nothing absclutely immutable about the
number seven. Stanford had oro of the two best Chemi-
cal Engincering Departments in the couniry with a
faculty of only four. The number required depends upon
the excellence of the facully ~-the higher the faculty
auality, the lewer that are needed. But seven is com-
monly accepted as a good “center’ value for “good”
people.

These staffing levels are closely approximated in the
SMU Institute of Technology. This is reflected in Table
9 which identifies the seven areas of principal concen-
tration and the stalfing leve!l included in the 1974.75
budget. The budagat also includes three additional peo-
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10

ple who serve in fulltime nonteaching, nonrese’rch
posis. The principal facully deficiency is in Informatin
Systems and Sciences, notably in Switched Telecoin-
munications, and i is here that new additions should
be made.

"Graduate Education — Parameters for Public Policy,
National &cience Board, National Science Foundation,

1969, Washington, D. C., p. 102.
TABLE 8

Areus of Concentration (Minimal Groups)

1974-75 Budget
Name Number of Faculty

Computer Science 7.5
Operations Research 5.5
Electronic Science 8.0
Information Systems and Science 4.0
Systems and Contro! Science 7.0
Solid Mechanics 7.0
Thermal/Fluid Sciences 8.0

47.0

It should also be understood that seven areas is also
a minimum. A higher level of excellence requires a
broader spectrum of activity. The next areq, the eighth,
to be added should be in the field of nondestructive
testing with a staffing level rising from one to :four over
a period of about three years.

Total operating costs are determined primarily by
the number of faculty involved in a program, and only
in a minor way by the number of administrators. Thus,
the foregoing concept of the staffing requirements for
a minimal program of high quality can be used to
construct an approximate cost model/.

For example, assume that the faculty consists of 48
fccuhy members, including the Dean, Associate Dean
and Department Heads. Assume that there are three
additional {fulltime administrators not engaged in
faculty duties. It is assumed that all 49 facully members
are able and willing to pursue research and direct
doctoral students. Because of differing startup and stop
dates of research grants and contracts, fluctuations in
graduate student enrollment, and changing patterns
of funding support, it is assumed that it will never be
possible for more than about 80 percent of the faculty
to be actively engaged in supported research at the
same time. Thus it is assumed that 80 percent of the
faculty teach 6 credit hours each term and 3 credit
hours in the summer for a total of 15 credit hours per
year. The other half of their time is committed to
research. As noted above, it is assumed that, even
under the most ideal practical conditions, 20 percent
of the faculty will not be involved in research or the
Ph.D. program. They are assumed to teach 9 credit
hours per term, and not at all in the Summer, for am
annual average of 18 credit hours. Thus, for the aca-
demic year, if F denotes the number of faculty,

TCH = 0.8F(12) + 0.2F(18) - 13.2F
where TCH = Teaching Credit Hours
This defines the number of courses that can be offered
per yvear. With 49 {aculty members, and assuming all

13
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courses are 3 credit hours, this yields about 645 credit
hours or abo'it 215 courses per year This should be an
entirely adequate menu of ceurses for a wide range of
student interests, but suthciently limited to aveid undue
dissipation of faculty energies.

The imgjor itemis of expense can be estimated in a
similar way and expressed in terms of the number of
faculty T and administrators A. This is illustrated for
14 major items of direct cost in the first column of Table
10. The second column gives the actual f1inds budgeted
in each category in 1874.75 for the Institute of Tech-
nology. The last column then gives the predicted
expenses for minimal excellence assuming 48 faculty
and three administrators. It is apparent that the Insti-
tute is not yet up to the minimum expense levels neces-
sary for sustained excellence. The differences arise
primarily in the categories of faculty salaries and grad-
uate student support. Faculty salaries are below the
model because current stafting is two positions below
the model and some present {aculty are not capable of
original research and do not qualily for the higher
average salary indicated by the model. Their inability
to acquire outside research support accounts for the
difference in the actual funding level for graduate stu-
dents and that specified by the medel. [t is interesting
to note that total operating costs can be computed from

TABLE 10

The Cost Model

1974-75 Total
Unit Costs Budget Meodel
(1) Total faculty salary
F x $25,000 $1,068,840 $1,225,000
(2) Secretarial support
0.3(F+ A)x $6,200 90,685 96,720
(3) Fringe benelits ,
0.12 (F) x $25,000 107,410 147,000
(4) Travel
$650 x (F + A) 32,300 33,800
(5) Supplies
$1.000xF 42,530 49,000
(6) Telephone (connection +- LD)
$520 (F+- A) 26,500 27.040
(7) Equipment
$1,000xF 20,700 48,000
(8) Technician Support
$400xF 16,546 18,600
(9) Typewriters and Maintenance
$150 x .3 x(F+ A) 1,840 1,840
(10) Contingent reserve
$400 x F 0 19,600
(11) Graduate assistants
1.6 x F x $5,800 301,768 454,720
{12} TV GCperations
1.1 x Fx2x$900 92,260 97,020
(13) Scholarships
$2,000x F 98,000 98,000
(14) Administrators
A x$16,000 47,700 48,000
TOTAL $1,947,088 $2,366,340

.
& i

these tables very simply as follows:

$47,135xF +4 18,075x A = Total Direct Expense
It is obvious that a very good horseback quess comes
out at $50,000 per faculty member.

In return for this level of expenditure, faculty
performance should equal or exceed the levels given
in Table 11. Indeed, expense levels should advance to
model levels only as faculty productivity reaches and
exceeds the levels given in the Table. Achievement of
these performance levels requires a substantial increass
in enrollment without an increase in faculty. Addition-
ally, a higher proportion of the faculty must secure
outside -+ search support at higher funding levels.

TABLE 1i

B

The Performance Level

(1) Ph.D. degree output — 25 + per year

(2) B.S. degree output = 125+ per year

(3) M.S. degree output = 125-200 per year

(4) Research grants/faculty member > $25,000/year
(5} SCH/faculty member/year > 350

(6) Graduate student credit hours/faculty > 70

14
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Graduate Engineering Enrollment

Fiaure 8 compares the changes in tulls and part-time
graduate engineering enrolliments from 1968 to 1972 for
all schools oftering graduate engineering programs.
Graduate engineering enrollments for the Institute of
Technology are shown using the total full-time equiva-
lent. The changes in enrolliment levels for graduate
engineering at SMU tend 1o follow the pattern of the
changes recorded for parttime onrollments at all
schools. This similarity in the pattern of change in
enrollment levels is a reflection of the fact that the
graduate student boedy at SMU includes substantial
numbers of students who are employed full-time in
industry and take graduate engineering courses via the
TAGER Television Network.

The increase in part-time graduate enrollment shown
for all schools offering engineering programs, which
occurred in 1973, appears to reflect the recent upturn in
employment opportunities for engineers. However, the
pool of potential graduate engineering students has
fallen off since 1963 because of the shrinking under-
graduate engineering population. The head-count fig-
ure of graduate students enrolled in all engineeringy
schools is down 1.1% in 1973 from the previous year.
Similarly, the head count for graduate engineers at SMU
is down 1.8% from the 1972 level. See Figure 9.

The thght from engineering which has occurred at the
undergraduate level since 1969, removed some of the
best students who would have been the most likely
candidates for graduate work had they not switched
to other fields of study. Thus, not only did the falloff in
the production of Bachelor's degrees reduce the number

The TAGER Television System

Most of the graduate courses offered by the Institute
of Technulogy we presented on the TAGER Television
Netwerk., The general TV enrollment paiterns at the
various receiving locations appear in Figure 10.

Figure !l reveals the general TV enrollment pattern

in the various departments and academic centers of
the Institute and includes a compatison of off-campus
and on-<campus enrollments. The impact of recent "new
hires” of engineering by the TAGER industrial affiliates
is clearly shown in the increase in enrollments recorded
for the Spring semester [974.

14
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FIGURE 10
Geographical Distribution of TV Earcllments

Summer Fall Spring Summer Fall Spring
1972 1972 1973 1973 1973 1974

Atlantic Richiield 3 1
E-Systems — Garland 12 11 1 11 168
General Dynamics 10 28 19 7 25 24
LTV — Grand Prairie 8 19 11 4 9 11
Mobi] 1 4 4 1
Texas Instruments

Dallas 53 210 174 74 219 228
Texas Instruments

Sherman 1 3 5 4
SMU-Cn.Campus 65 367 331 201 286 321
Southwestern

Medical School 1 2 1 5
Texas Christian

University 5 1
Univ. of Dallas 3 2 1
Univ. of Texas

at Dallas 4 ) 1 4 1

Total 137 657 564 291 564 606

FIGURE 11
Graduate TV Enrollments By Centers (1872-1973) By Departments (1873-1974)
Summer 1972 Fall 1972 Spring 1973
oft on off on off on
Center campus campus total campus campus total campus compus total
Computer Science/

Operations Research 22 46 68 85 196 281 81 172 253
Flectronic Sclences 0 0 0 61 43 104 37 24 61
Information/Control 40 1 S1 97 g1 188 77 78 155
Selid Mechanics b 4 10 17 18 a5 27 25 52
Thormal/Fluid Sciences 4 _4 8 __lg _?_0 38 R E _43

Total 72 65 137 279 368 647 233 331 564
8 Courses 34 Courses 38 Courses
Summer 1873 Fall 1973 Spring 1874
off on off on off on
Department campus campus total campus campus total campus campus total
Computer Science/

Operations Research 28 &0 88 81 113 194 92 175 267
Electrical Enginesring;

Electronic Sciences 23 10 33 61 24 85 70 27 a7

Informaticn /Control 14 14 28 84 103 187 a6 70 166
Mechanical Engineering:

Solid Mechanics 10 5 15 18 21 40 15 28 43

Thermal/Fluid Sciences _4 1 3 _g 3 12 _1_2_ 21 _’S.Z_i

Total 80 a0 170 254 264 518 285 321 606
11 Courses 30 Courses 34 Courses

Y.
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Graduate Degree Production
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FIGURE 12

TV Enroliment

Term
Summer
Fall
Spring
Total

187273 Year
137
661
64
1362

187374 Year
281
564
_608
1461

Difference
4154
-a7 -
ﬁ o
489 L

FIGUEE 13

Master's Degrees in Engineering ' ;:ﬁ'

0-
1967 1968 1968 1970 1971 1872

Master's Degrees Awarded

1973 1874
Schoeo! Year Ending in May ‘
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FIGURE 14 FIGURE 18
Doctoral Degress in Engineering Expense Budget’ -
) . Projected
Doctorates Awarded » ltam 1972713 197374 1874 75
50-
F OFFICE OF THE DEANM
40- Gen. Adm. $ 249621 § 275540 § 321 816 o
Comm. Media 42,862 51937 41887 | .. .-
30- Foundation 110241 36,834 34240 Sk
1872 Goal = 25| - Machine Shop 12358 11476 12386 §
20- Computer Sci./Opr. Res. 76434 207,861 B89 1
Electronic Sciences{l) 207,398 — - 1
. k Info. & Control Sclences (I) 237381  — - 4
: Electrical Eng. Dopt. (1) — 491,308 527,728
. - — SRy B8 -
- . | ‘ ” ”
196069 196070 197071 197172 197273 197374 L A e i e T T
Year Academic Computing Lab, - 196,350 228,000
TOTAL < $1454797 $1,658288 §1,.822,587
(1) and (2) Formation '
of Departments.
*Non-Federal Funda.
FIGURE 15

Semester Credit Hours Production

Graduate SCH's  Produced

Total Underagrad. On Ol Grad.
SCHs SCH's Campus Campus Total

197273 197374 1974 7%

Smnmerz 1972 1,180 302 450 408 858 REVENUE - ' - - :
Fallo72 o D% 2% 2l 7 2'922 Tuition Income s 73z mma s 932227
Spring 1673 4435 1793 2003 699 2702 | 5’3?3%55232%0 ., B % ,
Summer 1973 1.344 481 513 240 853 aseq ernea 4
Fall 1973 5183 2600 1 821 762 2583 SMU Found. Sci/Engr. 633158 521292 650000
Spring 1874 4901 2303 1743 855 2598 SMU Computer Allocation’ -~ 196850 228000
Totql 11428 5304 4177 1,857 6.034 TOTAL REVENUE $1454797 $1,683715 $1,808,587
EXPENSES $1454707  $1658.286 $192257 -
Difference o (+ 25449 (- 24.000)
*Non-Federal Funds,

BEST copY AVAILABLE




AppendixI Resident Administration
and Faculty of the Institute

RESIDENT ADMINISTRATION— As of May 31, 1974
Thomas L. Martin, Ir., Ph.D.

Dean of The Institute of Technology
Leon Cooper, Ph.D.

Asscciate Dean of The Institute of Technology
Jack W. Harkey, B.S.M.E.

Assistant Dean of The Institute of Technology
George P. Schmaling, B.S.E.E.

Assistant Dean for Industrial Relations
Peter Van't Slot, M.B.A.

Assistant Dean for Institute Development
Finley W. Tatum, Ph.D.

Assistant Dean-Undergraduate Division
James King. C.P.A.

Finance Ofticer of The Institute of Technology
Robert Dupree

Engineer: TV System
Barbara Babcock

Director of Academic Records

FACULTY — As of May 31, 1974

Department of Computer Science and Operations
Research

Resident Faculty

U. Narayan Bhat

Professor and Department Head

Ph.D. (Stat.) University of Western Australia
Leon Ccoper

Associate Dean and Professor

Ph.D. (Ch.L) Washington University
John L. Fike, ir.

Assistant Professor

Ph.D. (C.8.) Southern Methodist University
Dennis |. Frailey

Associate Professor

Ph.D. (C.8.) Purdu¢ University
Myron Ginsberg

Assisiant Professor

Ph.D. (C.8.) University of lowa
Jeif L. Kennington

Assistant Professor

Ph.D. (LE.) Georgia Tech
Robert R. Korthage

Professor

Ph.D. (Math) University of Michigan
Larry J. LeBlanc

Assistant Professor

Ph.D. (O.R.) Northwestern University
David W, Matula

Professor

Ph.D. Engr. Science (O.R.) University of

California, Berkeley

William C. Nylin

Assistant Professor

Ph.D. (C.8.) Purdue University
Robert |. Smith, II

Associate Professor

Ph.D. (C.S.) University of Missc..i-Rolla

Q
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Visiting Industrial Professors

Charles R. Blackbum, II

Assistant Professor

MBA (O.R.) Tulene University
Mary W. Cooper

Assistant Professor

Ph.D. (O.R.) Washington University
J. Gerry Purdy

Assistant Professor

Ph.D. (C.S. and Exercise Physiology)

Stanford University

Department of Electrical Engineering

Resident Faculty
Kenneth L. Ashley

Professor

Ph.D. (E.E)) Carnegie-Mellon University
Jerome K. Butler

Professor

Ph.D. (E.E.) University of Kansas
Shirley £. C. Chu

Associate Professor

Ph.D. (Chem.) University of Pittsburgh
Ting L. Chu

Professor

Ph.D. (Chem.) Washington University
Jon W, Eberle

Associate Professor

Ph.D. (E.E)) Ohio State University
Yumin Fu (deceased)

Asscciate Professor

Ph.D. (E.E.) University of lllinois
Someshwar C. Guplia

Professor

Ph.D. (E.E)) University of California at Berkeley
Kenneth W. Heizer

Professor

Ph.D. (E.E.) University of Illinois
Lorn L. Howard

Professor

Ph.D. (E.E.) Michigan State University
William F. Leonard

Professor

Ph.D. (E.E.) University of Virginia
Thomas L. Martin, Jr.

Professor

Ph.D. (E.E.) Stanford University
Louis R. Nardizzi

Associate Professor

Ph.D. (E.E.)) University of Southermn California
Behrouz Peikari

Associate Professor

Ph.D. (E.E) University of California at Berkeley
Andrew P. Sage

Professor and Department Head

Ph.D. (E.E.) Purdus University
John A. Savage
Professor

‘ 2 td.S. (E.E.) University of Texas
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Edmund W. Schedler

Associate Professor

M.S. (E.E.) Oklahoma State University
Mandyam D. Srinath

Professor

Ph.D. (EE) University of llinois
Finley W. Tatum

Professor

Ph.D. (EE) Texas A&M University
Chelsea C. White

Assistant Professer

Ph.D. (E.E.) University of Michigan

Adjunct Faculty ir the Biomedical Engineering Program

C. Gunnar Blomqvist
Assistant Professor of Internal Medicine
M.D. University of Lund
lvan E. Danhof
Associate Professor of Physiology
M.D. University of Texas Southwestern
Medical School
Javad Fiuzat
Associate Professor of Thoracic and
Cardiovascular Surgery
M.D. University of Tehran
Charles F. Gregory
Professor of Orthopedic Surgery
M.D. Indiana University School of Medicine
Robert L. johnson, Jr.
Professor of Internal Medicine
M.D. Northwestern Medical School
Robert M. Lebovitz
Assistant Professor of Physiology
Ph.D. (Neurophysics) University of California
Jere H. Mitchell
Professor of Internal Medicine and Physiology
M.D. University of Texas Southwestern
Medical School
Robert W. Noble
Associate Professor of Internal Medicine
M.D. University of Texas Southwestern
Medical School
Steven P, Pakes
Associate Professor of Veterinary Medicine
Ph.D. (Veterinary Pathclogy) Chio State University
Louis H. Paradies
Associate Professor of Orthopedic Surgery
M.D. Northwestern Medical School
William J. Rea
Assistant Professor of Thoracic and
Cardiovascular Surgery
M.D. Ohio State University College of Medicine
William E. Romans
Assistant Professor of Biophysics
M.S. (E.E.) Southern Methodist University
Ernest M. Stokely
Assistant Professor of Biomedical Engineering
M.D. University of Texas Southwestern
Medical School
Winfred L. Sugg
Associate Professor of Thoracic and
Cardiovascular Surgery
M.D. University of North Carolina School of Medicine

Q

Gordon H. Templeton
Assistant Professor of Physiology

Ph.D. (Biophys.) University of Texas Southwestern
Medical Schoeol

John C. Vanatia

Professor of Physiology

M.D. Indiana University School of Medicine
Hal T. Weathersby

Professor of Anatomy

Ph.D. (Anatomy) Tulane University

Visiting Industrial Professors

Willilam S, Ewing

Assistant Professor

Ph.D. (EE.) Southern Methodist University
Alan L. McBride

Assistant Professor

Ph.D. (E.E.) Southemn Methodist University
Theo ]. Powell

Assistant Professor

Ph.D. (E.E.) University of Illinois

Department of Civil and Mechanical Engineering

Resident Faculty

Charles E. Balleisen

Professor

M.S. (M.E) MIT
Harold A. Blum

Professor

Ph.D. (Ch.E.) Northwestern University
Jan Cernosek

Associate Professor

Ph.D. (Exper. Mech.) Technical

University of Prague
Michael A. Collins

Associate Professor

Ph.D. (C.E.) MIT
LeVan Griffis

Professor

Ph.D. (C.E.) California Institute of Technology
Jack P. Holman

Professor and Department Head

Ph.D. (M.E.) Oklahoma State University
Robert M. Jones

Associate Professor

Ph.D. (Appl. Mech.) University of lllinois
W. Scott McDonald, Jr.

Associate Professor

Ph.D. (EM.) University of Kansas
Bijom Mohraz

Associate Professor

Ph.D. (CE.) University of lllinois
Roger L. Simpson

Associate Professor

Ph.D. (M.E.) Stanford University
Cecil H. Smith

Associate Professor

Ph.D. (C.E.) University of Texas
Henry W. Stoll

Assistant Professor

Ph.D. (M.E.) University of Illinois

22



Hal Watson, .

Associate Professor

Ph.D. (EM) Uiversity of Texas
Edmund E. Weynand

Professor

Sc.D. M.E.) MIT
Marion W. Wilcox

Professor

Sc.D. (Engr. Sci.) University of Notre Dame
W. Gerald Wyatt

Associate Professor

Ph.D. (M.E)) University of Minnesota

Visiting Industrial Professors
Richard P. Bywaters
Assistant Professor
Ph.D. (M.E)) Southern Methodist University
Kondhanewr 8. Rajagopalan
Assistant Protessor
Ph.D. (CE) University of Texas
Wayne L. Sanders
Assistant Professor

MSME Lamar State College

23
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Appendix II Events Affecting
the Faculty

New Appointments

Dr. Honry W. Stoll, Assistant Protessor of CEME,
received his Ph.D. degree from the University of lllinois.
He specializes in Mechanical Design and joins the
faculty of the Departiment of EC ‘ME as Professor, Sep-
tember 1, 1974,

Dr. Chelsea C. White received his Ph.D. from the
University of Michigan. He ioins the faculty of the De-
partment of Electrical Engineering as Assistant Professor
on September 1, 1974,

Dr. David W. Matula joins the faculty of the Depart
ment of Computer Science and Operations Research as
Department Head on August 15, 1974. Dr. Matula
received his Ph.D. from the University of California at
Berkeley.

Promotions
Effective Fall Semester 1974:
Jerome K. Butler, to Professor
Dennis . Frailey, to Associate Professor
Robert Jones, Associate Professor, given tenure
William F. Leonard, to Professor
Behrouz Peikari, Associate Professer, given tenure
Rokert ], Smith 11, to Associate Professor

Chemges and Leaves

On August 15, 1974, Dr. U. Narayan Bhat resigned as
the Head of the Department of Computer Science and
Operations Research. He will continue to serve as Pro-
fessor 1n the Department.

Dr. Kennet:: L. Ashley will serve as Acting Depart-
ment Head of the Department of Electrical Eraineering
as of September 1, 1974. He will continue on as a Pro-
fessor in the Department.

Resignations

Dr. Alan Wheeler, Associate Professor of Computer
Science and Operations Research for the four-year
period from September, 197! to May, 1974, resignation
effective May 31, 1974,

Dr. William N. Carr. Professor of Electrical Engineer-
ing, completed his terminal leave of absence, resigna-
tion effective June 30, 1974, and is now General Man-
ager of Zentron Equipment Corporation.

Dr. Thomas P. Hughes, Professor of History, resigna-
tion effective June 1, 1973, has accepted the position of
Professor in the Department of History and Sociology
of Science at the University of Pennsylvania.

Dr. Andrew P. Sage, Professor and Head of the De-
partment of Electrical Engineering for the seven and
one-half year pericd from April, 1867, to August, 1974,
resignation effective August 31, 1974, has accepted the
Lawrence R. Quarles Chair and an Associate Deanship
at the University of Virginia.

Dr. Charles R. Vail has resigned his post as Vice
President of the University and Professor in the Depart-
ment of Eiectrical Engineering, resignation effective
June 30, 1973, and is now Associate Dean of the College
& “ngineering at Georgia Institute of Technology.

Textbook Publications

LEON COQPER, Ph.D. (Washington University)
Professor and Associate Dean of the Institute of
Technology
Nonlinear Programming, Aloray, Inc., May, 1974.
Methods and Applications of Lineor Programming.
with D. L. Steinberg, W. B. Saunders and Company,
May, 1874.
JACK P. HOLMAN, Ph.D. (Oklahoma State Universily)
Professor and Department Head
Thermodynamics: McGraw -Hill Book Company:
1st edition, june, 1869; 2nd edition, 1974.
ROBERT R. KORFHAGE, Ph.D. (University of Michigan)
Professor
A Second Course in Calculus, with H. Flanders
and . ]. Price, Academic Press, 1974,
Discrete Computatioral Strurtures. Academic
Press, 1974.
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AppendixIIl  Active Grants/Contracts in Force During Fiscal Year 1973-74

Principal Amount

Number  Desctiption Investigator

8 60 Titles  “Aunhe Saue Dy pants n the Active Boaton of Gads Lasots K. L. Ashloy $ 15,000
Jpehsol. Departthent of the Auny, DAARKUL 73 C U226
Dusation:  Apiil 1, 1973 10 Deceombwer 41, 1973

8067 Tidler A Mothodolegy for the Analysis of Multi Artival Queucing Systoms” U. N. Bhat $ 16851
Spensor: ONR NDODI4 7.0 A0046.003
Duration:  Septembors ], 1973 to Decombes 31, 1974

#5:05 Tile: “"Analysis of Some Queuring Systoms” U, N, Bhuat § 90,386
Sponsot: NSF GK-145637
Duration: Septemler 1, 1970 to Apnil 30, 1974

86-81 Sitles  Colar Enetgy Collection Systems” H. A. Blum § 10,000
Spatisor: Dallas Powet and Light Company
Dwation. July 11973 to June 30, 1974

8701 Tide:s  Solar Energy Pilot System” H. A, Blum $ 30,000
Vponsof: Fair Foundation
Puratnon. June I, 1873 10 May 31, 1875

8792 Title:  “Solur Energy Applications Research” H. A, Blum $ 20000
Sponsor:  Alcoa Foundation
Duration: November 13, 1972 10 December 31, 1974

88 08 Title: "Masaive Solar Energy Applications’ 1. A, Blum § 2650
Srensors NOF Institutional Grant (84.92)
Dutauen:  August ), 1872 10 July 31, 1873

B 4.4 Titler  Study of Semivonductar Laser Modal ields and Therr Radiation Patterns” I. K. Butler $ 30658
Sponsor: USAMERDC.DAAKO2 71-C 0264, 100001
Duranon: Moy 4, 197) to July 3, 1973

R0 5% Title:  "Electromanete Fiohd Studies m Sclid State Injection Lasers” 1. K. Butler s 168,216
Jponsor: Department of the Army, DAAKD? 730154
Lo tome January 18,1873 to Decombiar 31, 1873

RU44 Tile:  "Opn gl Pield Distnbute ns and M del Selection Propertios of GaAs (ALGA! as Lasors™ i. K. Butles $ 19.15]
Sponsort NAS A (Mulndisciplinary Grant)
Duration:  lune 1. 1971 1o Decomber 31, 1973

8o '8 Title:  “Photoelastic Analysis of Helicoptor Structures” 1. Cernnsek § 15000
Sponsor; Bell Helicopter Company
Duratica:  Apnt 1, 1973 to December 3}, 1973

86 88 Titler “lnvestigation of Intet Lanunas Stiesses in Fiber Reinforced Composites” 1. Cesnosek $ 10,387
Sponsot. Rell Helicopter Company
Duration: February 1, 1974 to June |b, 1974

83.32 Tile: “ Boron Arsenide Lumunescent Devices” T.L. Chu $ 127,202
Sponsor: N.AS.A.-N.G.R.-44.007.042
Duration: July 1. 1870 to June 30, 1974

8542 Title: ' Low Cost Thin Film Poiyeryetalisne Silicon Solar Cells” T.L Chu - $ 160.44])
Sponsor:  NSF.Gf 3893]
Duratton:  June 1, 1973 to November 30, 1974

87 07 Titles “Crystal Structuse Studies of Heterocyclic Sulfur Compounds” 8. Chu $ 24443
Sponser: Welch Foundation N-485
Duration: May 1, 1972 to Apsil 30, 1874

87 17 Titles ~'Crystal Structure Studies of Tricyclic Compounds” S. Chu § 27150

Sponsor.  Weleh Foundation N-485
Duration: May 1. 1974 10 April 30, 1876
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Number

&6 07

82 88

B2-90

RERA

5494

88-57

88-75

RO 51

83 39

82 84

8% 20

80-61

6063

80 65

87 21

Jesenphion

Title:  Optunal Oporating Pyt Mettopoitan Maluple Water Supg iy Reservon Systom”’
Spomect: CWHRR 14 010001 3789
Cusation:  June 1, 1472 to July 51, 1974

Title: “Supply Allow.mnce for Doualus £ Whatley”
Syonzor: HEW PHS 108 GMb6506 U]
Duration: Novembet 1, 1872 to October 31, 1873

Title: "'Supply Allowance for Heibert K, Hagler”
Sponsgor:  HEW PHS 1F03 GMSSe21-01
Duraticn: November 1, 1872 10 October 31, 1874

Title: "Research Initation  Fredicting Fault Detectatality in Digital Netwotks”
Spensor:  NSF GK-42073
Dutration:  April 1, 1974 1o Maich 31, 1876

Title:  Undergraduate Reseaich Patticipation”
Sponsor: NSF GY-7383
Duranon:  January 1, 1970 to July 31, 1973

Tide: A Study of Storage Allecation Mathads fur Simple Data Structutes”
Spoensor: SMU "Seed” Grant
Duration: Jupe 1, 1871 to June 30, 1973

Title; Devolopment of a Computer Bilateral Mothed fo1
Solution of Ordinary Differential Equations’

Spensor: SMU “Seed” Grant

Dusation: Juno 1. 1973 1o January 31, 1975

Tide: ~'Minimum Rate Digital Voice Transmission”
Sponsor:  Defense Communication Agency #100.72.C 0023
Duration: May 1. 1372 to June 30, 1973

Title: Digital Communications for Aircraft’
Spensor: N.AS.A.NGR 44.007.049
Dutation: January 1, 1971 1o August 31, 1974

Title: Ay Pollunon Tontio) Fluidized Vortex Inanetation”
Sponsor:  Envirenmontal Protection Agency R 801078
Duration:  May 1, 1972 to October 30, 1973

Title:  Expetimental 1nd Analytical Studies of Jot Baling Cooling Techniques”
Spenser: NSF GK.24637
Dutation: Septembes 1. 1971 to February 28, 1874

Titles Fellowshup Supply Allowance for Chorles L. Meyess, Ir.”
Sponsor: HEW. 1. F03.GM952121 01 BEN
Dusration: August |, 1971 to July 31, 1973

Title: “'Plastic Volume Change Etfects 1n Deformaticn of Graplutic Materials”
Sponser: Wiright-Patterson AFB, F33615.73.C.5124
Duration: March 1, 1873 to September 30, 1974

Title: Mechanios of Composite Materials with Difterent Meduliin Tension and Compression”

Spensor:  AFOSR-73-2532
Duration: June 1, 1973 to May 31, 1974

Titles 'Mechanics of Compasite Matenals with Difterent Moduls in Tensicn and Comyusession”

Spensor; ONR No. NOCO14-72-A.02%6
Duration:  April 1, 1973 to March 31, 1874

Title: ' Plastic Deformation of Graphitic Materinls”
Spensor:  Weiler Research, Ine.
Duratien: May 1, 1974 o June 533, 1874

La
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hed

Pnncipai
Investiaator

M. Collins

J. W, Eberle

1. W. Eberle

1. L. Fike

D. I. Frailey

D. ] Fruiley

M. Ginsbetg

S. C. Gupta

S.C. Gupla

1. P. Holman

1. P. Holman

L. L. Howard

R. M. Jonos

R. M. Jones

R. M. lones

R. M. Jones

Amount

S 113,507
$ 1000
§ 2000
$ 18,121
§ 22150
$ 5925
§ 6000
$ 50,527
$ 94635
$ 33.04)
$ 35,568
$ 1,000
$ 24296
§ 25080
$ 1055
$ 3,000
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Principal Amount
Number Descniption Investigator

84 81 Titles  "Dovelopmoent of an Eticiont Tochnique o1 Equiliznium L. . LeBlance £ 6,000
Tratfic Asstanneat ot Uik an Netwoiks”
Jpensess OMU Seod” Gram

Duration:  January 1, 1974 10 August &1, 1974

f2

g0 52 Tide:s  “"Charavterizatien ani Oy umization of Intrated Detestar” W. F. Lecnind 70,977
Sponscor: WPATB (45650 Test Wing) F3361572-C 1818

Duration: June 1, 1872 to December 31, 1974

8346 Title: “'Vacuum Deposition and Chatactenzation of 111-V Anumonide Alloys” W. T Leonard $ 14,288
Spensor: NAS AL Multidisaplinary Grant)
Duration:  June 1, 1971 to December 31, 1973

85.29 Title: “Thermoelectric Power of Noble Metals” W. F, Leonatd $ 68,475
Siens~r: NSF GH-33178
Durauon:  Mareh 15, 1872 to Febiuary 28, 1974

8723 Title:  "Domonstration Project in the Apyp-licaton of Instructional Technology to W. F. Leonard $ 25085
the Undergraduate Engincering Laboratory’
Spensor: Slean Foundation
Duration: May 1, 1874 to Decemtber 31, 18974

8329 Title: “Thoteclastic Mode! for the Dvaluanon (f Axisymmetric Composite Structu.es” W. 8. McDenald $ 18170
Sponser: NLAS AL (Multidisesplinary Grant)
Dur~tion:  September 1, 1968 10 December 31, 1973

85.25 Title: “"Ceoperative College-8choo! Science Programs’” L. Nardizzi § 32,664
Sponser: NSFGW.7078
Duration: Tanuary 4, 1872 to June 30, 1873

8532 Title:  “Instructicnal Seienulic Equpment Pregram’ L. Nardizzi $ 17,600
Sponsor: NSF G4-101585
Duration: July 1, 1872 1o June 30, 1974

85.45 Title: “Enginerning Anaiysis of the Cardiovascular System”’ L. Nardizzs § 25334
Sponsor: NSTF GK-41467
Dutation: Japvary 18, 1874 10 June 20 197%

88.76 Title: ' Modoling, Simulaticn and Analysis of the Cardiovasculor System’ L. Nardizzi § 3,000
Spensor: SMU "'Seed”” Grant
Duration: June 1, 1973 to May 31, 1974

8874 Title: "'Study of an Automatic Rectganization System for Modular Programs” W. C. Nylin, Ir. $ 5.964
Sponsor:  8MU "Seed” Gran!
Duration:  Apil 1, 1973 {0 August 31, 1973

80-54 Title: "Development of a Configuration Concep! ¢f a Speech A. P. Sage § 131,034
Digitizer Based on Adaptive Estimation Techniquos”
Spensor:  Detense Communications Agency 100.72.C.0036
Duration: June I, 1872 to August 31, 1973

85.31 Tide:s “"System Identification i Large-Scale Systems” A. P. Sago $ 37,884
Sponsor: NST GK-33348
Dusation: September !, 1972 to Augus! 3}, 1973

85-45 Title: A Hierarchical Approach in Laige-Scale Systems”’ A. P. Sage § 61608
Sponsor: N8 F-GK-40320
Dutation: September 15, 1873 10 Sej tember 14, 1975

80-48 Titles “"Making Laser Anemcmeter Measurements in a Separating R. L. Simpson § 28851
Boundary Laser Produced by an Adverse Pressure Gradient”
Sponsor:  AROD-DA-ARO.D-31-124.72-G3}
Duration: Qctober 1, 1971 to September 30, 1973

80-66 Title: “‘Moasurements and Flow Prediction of §erasating Boundary Layer” R. L. Simpscn $ 15635

A

Sponsor:  ARCD DAHC04.74-G-0024 PRI

P

Duration:  October 1, 1873 to September 30, i974-
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O

Numker

bR

88.78

8042

8516

8345

86-35

81234

ERIC

Aruitoxt provided by Eic:

[Pesenption

Tile: lotTilm Anedn moted Meusutetionts f Cuneenttation s Turlulent Tlove

Sponsorr NSF GK700le
Dutatinon: November 1o, 1370 0 Apnid o0, 1875

Tile: Belanunarication Phencmenas as Produced i Noates and Turbines”
Sponset: Purdue Universty Sub Contracet ONR NOOOTA 67-A-0226.0005
Duraten:  October |, 1873 to September 30, 1974

Titte: “Automaten of Psychiatne Information at Parkland Memotial Hospital”
Sronser: SMU “"Seed” Grant
Duration:  June 1, 1873 ta December 41, 1973

Title: Analysis and Synthesis of Diognosis and Design Techniques for
Diaital Systems Requinng High Maintainability / Reliability ™

Spensor: DNR.NED17871-C 148

Vutatien:  January 1, 1971 to August 31, 1473

Title: Followship for S, K, Jones”
Spensor: NSF7131-12
Duration:  June 1. 1971 to August 31, 1873

Title: “'Dynamics of Flexible Spacecrait”
Sponsor: NLASA. (Multidisciphnary Grant)
Durction:  lanuary 1, 1972 to December 31, 1873

Title: "Waco Noise Monitoring Data™
Jponsor: . EPLA4FO.00680
Dutanon: December |, 1873 1o Apnil 1, 1874

Title: " Nim Conductance Ceelficients’
Sponsor: N AS.A. (Multidisciplinary Grant)
Dusation: Jjune !, 1968 to Decomber 1, 1973

Title: "R & D of Gray Vaj »r Genetator”
3pensor: Gray Company Enterprises Ine,
Duration: Qctober 1, 1873 to May 31, 1974
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Principal
Investigator

K. L Simpscn &

W. G, Wyatt

R. L. Simpson

R. ]. Smith

S, A. Szygenda

F. W, Tatum

(]. E. Brooks}

H. Watson

H. Watson

W. G, Wyatt

W. G Wyatt

TOTAL

Amount

§ 65413
$§ 20,000
$ 5,894
$ 211374
$ 6,100
§ 22573
§ 2,327
$ 21344
§ 77280
$1,086,564



SMU FOUNDATION FOR
SCIENCE AND ENGINEERING

Board Officers and Executive Committee

Mr. Mark Shepherd, Jr. — Chairman
President
Texas Instruments Incorporated

Mr. Jerry 8. Stover - - Vice Chairman
President
Communications Industries, lac.

Mr. Spencer Taylor - Vice Chairman
President of the Drilling Division
SEDCO, Inc.

Dr. Thomas L. Martin, Jr. — President
Dean, Institute of Technology
Southern Methodist University

Mr, Charles M. Mayhew — Vice President
Director
Gardner-Denver Company

Mr. Joe C. Bridgefarmer — Secretary
President
URS Forrest and Cotton, Inc.

Dr. Paul Hardin
President
Southern Methodist University

Mr. ]. Erik Jonsson
Honorary Zhairmon of the Board
Texas Instruments Incorporated

Dr. Robert j. Potter
Vice President -— Information Systems
Xerox Corporation

Dr. Willis M. Tate
Chancellor
Southern Methodist University

Mr. C. A, Tatum, Jr.

Chairman of the Board
Texas Utilities Company

Dr. Frederick E. Terman
Provost Emeritus
Stanford University

Dr. Robert Widmer
Vice President of Research

and Engineering
General Dynamics Corporation

Mr, Robert Wilson
President & Chief Executive Qfficer
Collins Radio Company

Board Members

Mr. J. F. Atkins

President

Bell Helicopter Company
Mr. John W. Beatty

President

Beatty Engineering Company
Mr. James E. Chenault

President

OILWELL Division

United States Steel Corporation
Mr. Joan Collmer

President

Varo Semiconductor, Inc.

RN 2

26

Mr. A. Earl Cullum, Jr.
Managing Partner
A. Earl Cullum, Jr. & Associates
Mr. George P. Cullum, Jr.
President
Cullum Construction Company, Inc.
Mr. John Dixon
Chairman of the Board and President
E-Systems, Inc.
Mr. ]. Rawles Fulgham
President
First National Bank in Dallas
Mr. Cecil H. Green
Director
Texas Instruments Incorporated
Dr. William B. Heroy, Ir.
Vice President-Treasurer
Southern Methodist University
Mr. L. B. Houston
6466 Westlake
Dallas, Texas 75214
Mr. John V. James
President & Chief Executive Officer
Dresser Indusiries, Inc.
Mr. Charles E. Kuhn
Chairman of the Beard and
Chief Executive Officer
Weil-McLain Company, Inc.
Mr. Joseph F. McKinney
President & Chief Exaecutive Officer
Tyler Corporation
Mr. Robert H. McLemore
President
Otis Engineering Corporation
Mr. Jay Rodney Reese
President and Chief Executive Officer
Recognition Equipment Incorporated
Mr. L. J.' Sevin
President
Mostek Corporation
Mr. Marion B. Solomoen
Chairman of the Board
Austin Bridge Company
Mr. William T. Solomon
President
Austin Bridge Company
Mr. Paul Thayer
Chairman and Chief Executive Cfficer
The LTV Corporation
Mr. Lee S. Tumer, Jr.
President and Chief Executive
Dallas Power & Light Company
Mr. Carl P. Wallace
Chief Executive Officer
Sam P, Wallace Company, Inc.
Mr. John D. Wisenbaker
President
Core Laboratories, Inc.

29



27

Technical Advisory Council

Dr. Wemer J. Beyen
Director, Semiconductor Research
and Development Laboratory
Texas Instruments Incorporated
Dr. F. E. Brooks
Senior Scientific Consultant
E-Systeias, Inc.
Mr. Warren B. Bruene
Senior Technical Staif
Telecommunications Systems Engineering
Collins Radio Company
Dr. Robert L. Carrel
Executive Vice President
Electrospace Systems, I' c.
Mr. Thomas R. Cuthbert
Engineer
Texas Instruments Incorporated
Dr. Henry B. Ferquson
Manager of Exploration Research
Atlantic Richiield Company
Dr. Y. P. Gupta
Manager, Structural Mechanics & Materials
Advemced Technology Center, Inc.
Dr. Albert H. Halif
President
Albert H. Hallf & Associates
Mr. Bartram Kelley
Senior Vice President
Bell Helicopter Company
Dr. Lloyd K. Louderdale
Vice President of Research
and Engineering
E-Systems, Inc.
Dr. J. Ross Macdonald
Vice President Corporate Research
and Engineering
Texas Instruments Incorporated
Dr. Bruce Mavyo
Director of Equipment Research
ond Development Lab
Texas Instruments Incorporated
Dr. Leo S. Packer
Vice President-Corporate Research
Recognition Equipment Incorporated
Dr. Ted W, Webb, Jr.
Director of Aerospace Technology
General Dynamics Corporation

£
.

30

Corporate and Business Donors

Alcoa Foundation

Alired P. Sloan Foundation

Allied Components, Inc.

Atlantic Richtteld Foundation
Austin Bridge Company

Austin Paving Company

Austin Steel Company

Avery Mays Construction Company
Bell Helicopter Company

Burgess Industries, Inc.
Carrier-Bock Company

Chemetron Foundation

Coca-Cola Bottling Works, Inc.
Collins Radio Foundation
Conley-Lott-Ni ols Machinery Company
Continental Telc,shone Company of Texas
Core Laboratones

Cullum, A. Earl, Jr., & Associates
Dallas Air Conditioning Company
Dallas Power & Light Company
Delta Steel Buildings

Dr Pepper Company

Dresser Foundation

Earth Resources Company
Employer's Casualty Company
Excellence in Education Foundation
Gardner-Denver Company
General Dynamics

General Portland Incorporated
Gifford-Hill Pipe Company
Goodson, Raymeond L., Jr., Inc.
Halliburton Educational Foundation
Hughes Aircraft Company
Industrial Properties Corporation
International Business Machines

]. C. Penney Company. 'nc.
Jones-Blair Paint Company

Jonsson Foundation

Kraft Foods

Lene Star Gas Company

Mosher Steel Foundation

OKC Corporation

Pew Memorial Trust

Reliance Clay Products Company
SEDCO, Inc.

Standard Manufacturing Company
Tech Club of Dallas

TELSCQO Industries
Teledyne-Geotech, Inc.

Texas Distributors, Inc.

Texas Employers Insurance Association
Texas Instruments Foundation
Texas Power and Light Company
The Lummus Company

Tyler Corporation

URS/Forrest & Cotton, Inc.
Western Electric Fund



Individual Donors

Box, Cloyce XK.

Chu, Drs. T. L. & Shirley
Clements, W. P., Ir.

Ellis, Van C.

Froelich, Donald F.

Gattis, R. D.

Green, Cecil and lda

Gronberg, Mrs. M. Jane

Harkey, Jack W,

Heroy, Dr. and Mrs. W. B., Jr.
Jonsson, Mr, and Mrs. J. Erik
Kurth, Melvin E., Ir.

Lee, Mr. and Mrs. Joe T.

Martin, Dr. and Mrs. Thomas L., Jr.
McDermott, Mrs. Eugene
McDermott, Estate of Eugene
Meaders, L. B .

Nichols, Mr. and Mrs. A. G.

Sage, Dr. and Mrs. Andrew P.
Scruggs, Mr. and Mrs. William L.

Shannon, Mr. and Mrs. B. Stanley, Jr.

Shepherd, Mr. and Mrs. Mark, Jr.
Solomon, Marion B.

Stover, Jerry S.

Tate, Dr. Willis M.

Terman, Dr. Frederick E.

Turner, L. 8., Ir.

Walling, B, G.

Weynand, Dr. and Mrs. E. E.
Wisenbaker, ]. D.

3



